INTRODUCTION
During the past two decades, declining trade barriers associated with the construction of the Single European Market have been supposed to engender drastic changes in the spatial distribution of economic activities, and they have become a prominent topic in political debate and in academic and research environments. The increasing clustering of high-value-added economic activities in high-incomes regions, together with the low-technology specialization of lagging regions, is an example of the expected trend towards a greater inequality presumed to exacerbate the existing uneven spatial distribution of income and welfare.
Both traditional trade theories and the new trade theories envisage that countries will specialize as a consequence of international integration. According to the 'Krugman hypothesis' (KRUGMAN, 1991) , European integration will give rise to the coalescence of industrial activities in order to mimic the geographical concentration that previously arose in the USA. On this view, various models developed in the New Economic Geography, intentionally designed for the case of Europe, predict that when international transaction costs fall below a certain threshold, international openness will lead to the agglomeration of industrial activities within countries (MONFORT and NICOLINI, 2000; PALUZIE, 2001; KOENIG-SOUBEYRAN, 2004a, 2004b; MONFORT and VAN YPERSELE, 2003) . Although inspired by the territorial changes following the Mexican liberalization programme (HANSON, 1998) , the study by KRUGMAN and LIVAS (1996) can be adopted as a theoretical framework for the study of European integration. Krugman and Livas's model highlights the importance of congestion costs as a centrifugal force pushing the internal dispersion of economic activities. Similarly, PUGA (1999) predicted a dispersion propelled by congestion-related forces.
Apart from international integration, further economic forces may disrupt the existing patterns of localization and foster the dispersion of economic activities. Recent theoretical studies have conceived widespread firm fragmentation as the cause of changes in within-country economic geography, which in many countries has been characterized by the agglomeration of executive functions in urban areas, with peripheral areas becoming the sites of routine tasks.
International integration in commodity markets and fragmentation of productive processes are bringing about the progressive irrelevance of national borders. Consequently, adopting sub-national economies as units of spatial analysis is fundamental for understanding the complexity of structural change dynamics at different spatial scales. Moreover, from a normative perspective, the development of rigorous methodologies to disentangle structural changes at different geographical levels of analysis is becoming important in light of the existence of overlapping institutional levels. Assessing whether the concentration of economic activities is occurring mostly within countries or at wider distances aids an understanding of how and to what extent European, national, and regional policy-makers must be involved in designing appropriate policies.
To date, few empirical studies have analysed specialization as well as concentration (for example, AIGINGER and DAVIES, 2004; AIGINGER and PFAFFERMAYR, 2004; and MULLIGAN and SCHMIDT, 2005) , but none has adopted a two-scale framework (within and across perspective). Therefore, the integrated analysis of overall localization conducted by the present studywith concentration on one side and specialization on the other -combined with the adoption of a twofold geographical perspective is still a novelty in the literature. Its advantage is that it enables deeper and richer assessment than do the methodologies prevalent in previous studies.
The aim of the paper is to provide clear-cut evidence of the location patterns of European manufacturing industries during the period 1985 -2001, adopting a new methodology developed in a previous work (CUTRINI, 2006) . Starting from a twofold geographical perspective, it is shown that localization within countries does not evolve in parallel with localization across national boundaries. However, since relative measures were adopted, 1 the equivalence between specialization and concentration trends is 316 Eleonora Cutrini maintained at the level of each single geographical scale. In particular, the results suggest that national specialization (and agglomeration of industries across countries) have slightly increased since the enactment of the European Single Market Programme, whilst substantial regional despecialization (the deconcentration of industries within countries) is evident during the entire period. A new core -periphery pattern besides the North -South divide is emerging whereby Northern Europe is specialized in high-technology industries and Southern Europe in labourintensive industries. The remainder of the paper is organized as follows. The next section reviews the empirical evidence on regional specialization and concentration in Europe, focusing specifically on the main methodological issue of a multilevel analysis. The third section describes the data and the methodology: the identity between aggregate concentration of industries and aggregate specialization of regions and its geographical decomposition. The forth section presents the results. The fifth section puts forward some conjectures on the interpretation of the apparently contrasting results obtained. The final section makes some concluding remarks and indicates further directions for research.
SURVEY OF THE EMPIRICAL LITERATURE
The empirical literature has usually evaluated specialization in Europe on the basis of a single-scale analysis. The slow specialization of countries during the 1970s and 1980s was identified by several studies (for example, BRÜ LHART and TORSTENSSON, 1996; AMITI, 1999 ; Ö STERREICHISCHES INSTITUT FÜ R WIRTSCHAFTS-FORSCHUNG (WIFO), 1999; HAALAND et al., 1999; and MIDELFART et al., 2004, among others) . At the same time, some authors suggested that, from the 1970s to the 1990s, regional specialization decreased in Spain (PALUZIE et al. (2001), in Italy (ROMBALDONI and ZAZZARO, 1997; DE ROBERTIS, 2001; CICIOTTI and RIZZI, 2003) , and in Germany (SUEDEKUM, 2006) . However, if one looks at the specialization of European Union regions disregarding national borders, contrasting empirical evidence is found. In fact, show that a majority of regions (53%) became more specialized, although only to a slight extent (COMBES and OVERMAN, 2004) . The evidence is similarly mixed if one focuses on the geographical concentration of sectors. Adopting the region as a unit of analysis gives rise to contrasting results on concentration trends compared with those emerging from the more common country-based studies. If analysis relies on national borders, it is found that the pre-Single Market period was characterized by increasing international agglomeration in the majority of sectors, especially during the 1980s (BRÜ LHART and TORSTENSSON, 1996; BRÜ LHART, 1998 AMITI, 1999; HAALAND et al., 1999; MIDELFART et al., 2004) , while during the post-Single Market period spreading forces prevailed (MIDELFART et al., 2004; AIGINGER and PFAFFERMAYR, 2004) .
Although a decreasing regional concentration of industries was a common result for specific countries, 2 European Union-wide regional concentration analysis empirically supports the idea that the completion of the single market fostered the agglomeration of industries, allowing the better exploitation of regional localized advantages. On the basis of regional data on gross value added, HALLET (2000) suggested that concentration slightly declined during the 1980s, while it increased during the first half of the 1990s. Although BRÜ LHART and TRAEGER (2005) Assessment of straightforward evidence has been hindered until recent years, not only by the shortage of comparable regional data, but also, as COMBES and OVERMAN (2004) claimed, by the lack of an appropriate methodology with which to disentangle the geographical clustering internal to countries from cross-country location patterns. In fact, as Combes and Overman suggest, evaluating the regional specialization patterns relative to a country is different from assessing the same process relative to Europe as a whole.
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To date, different basic units of analysis (either region or country), different geographical benchmarks (either country or Europe), or different measures (either absolute or relative) 4 have been the main variations adopted. The multiplicity of methodologies makes it difficult to define an unquestionable pattern of specialization and concentration in Europe through simple comparison among existing empirical studies. Moreover, economists and geographers have continued to assess the two sides of overall localization 5 separately, thus disregarding their mutual dynamic relationship. To the best of the author's knowledge, only one work adopts an integrated approach: that by AIGINGER and ROSSI-HANSBERG (2006) , who show that specialization of countries and geographical concentration of industries do not necessarily evolve in parallel. Against the background of a theoretical model (ROSSI-HANSBERG, 2005), 6 these authors furnish consistent evidence for Europe and the USA based on the application of an absolute Gini coefficient. Nonetheless, they also suggest that the trends over time in specialization and concentration cannot diverge when relative measures are adopted. Table A1 ). The analysis is restricted to the manufacturing sector owing to a lack of data for the services sector. Employment data are disaggregated by twelve manufacturing industries 8 according to NACE rev. 1 classification: food (DA), textiles (DB), wood (DD), paper (DE), chemicals (DG), rubber and plastic products (DH), other non-metallic mineral products (DI), basic metals and fabricated metal products (DJ), machinery and equipment not elsewhere classified (n.e.c.) (DK), electrical and optical equipment (DL), transport equipment (DM), and manufacturing n.e.c. (DN) .
Since the results might be affected by the scale aggregation problem -which is an expression of the modifiable areal unit problem (MAUP) (ARBIA, 1989 ) -the present paper assesses overall localization, varying the basic unit of analysis and the intermediate aggregation level to control for the alleged sensitivity of the methodology to scale aggregation and basic geographical partition. Table 1 Different partitions in the sectoral dimension should be considered since agglomeration in the real world may arise from inter-industry linkages (that is, linkages across the artificial boundaries of industrial classifications derived from the available statistical data). Therefore, the analysis on concentration based on the twelve manufacturing sectors is complemented with a dichotomic classification based on the taxonomy adopted by the ORGANISATION FOR ECONOMIC CO-OPERATION AND DEVELOPMENT (OECD) (2003) . In this case (for example, in Fig. 2) , chemicals, machinery and equipment n.e.c., electrical and optical equipment, transport equipment, furniture, recycling, and manufacturing n.e.c. are considered as they form a single sector labelled high-technology industries. Similarly, food, textiles, wood, paper, rubber and plastic products, other non-metallic mineral products, basic metals, and fabricated metal products belong to the category low-technology industries.
The methodology
Notation and basic definition. This section briefly summarizes the analytical model introduced in CUTRINI (2006) and adapted to the purposes of this paper. AIGINGER and DAVIES (2004) have already analysed concentration and specialization as the two sides of the same matrix by using absolute entropy measures. The present study relies on relative measures, and specifically on dissimilarity entropy indices which assess the 'distance' between two distributions.
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Let x denote the variable of main interest (employment in the present case); and subscripts i, j, and k the index country, region, and industry, respectively. Thus:
country j x ik ¼ total employment in the manufacturing industry k of country i x i ¼ total employment in country i x k ¼ total employment in manufacturing industry k in Europe x ¼ total manufacturing employment in Europe N ¼ number of manufacturing industries R ¼ number of regions in the whole economy
The concept of overall localization refers to the pattern of an aggregate economic activity (manufacturing employment, in the present case) which is composed of N industries and spans across R regions. Perfect regularity arises when all industries are distributed across space proportionally to total employment; accordingly, each region in the entire area has the same manufacturing structure as Europe.
Conceptually, specialization and concentration are tightly connected and can be condensed into the 318 Eleonora Cutrini concept of overall localization. From a purely statistical viewpoint, measuring overall localization involves evaluating the entire distribution of manufacturing industries across regions.
Relative concentration. Relative concentration, agglomeration, and coalescence are used interchangeably in what follows. The degree of concentration (or agglomeration) of an industry refers to the divergence in the spatial distribution of that industry with respect to the spreading of the overall economic activity (overall manufacturing, in this case). Relative concentration indices are used for this purpose, since they are better suited to gauging the economic forces driving within-industry agglomeration economies. Perfect regularity arises when industries are spatially distributed proportionally to total employment. The more the interregional distribution of one industry departs from the interregional allocation of aggregate manufacturing, the stronger the localization forces at work within the specific industry.
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Relative specialization. Relative specialization of a basic unit of analysis (for example, region j of country i) is taken to be the dissimilarity between the regional manufacturing structure (that is, the allocation of the variable of main interest across all the manufacturing industries of the region) and the allocation of European employment across manufacturing industries. All the raw measures of concentration and specialization that constitute the background for the aggregate analytical model can be traced back to the dissimilarity Theil index (THEIL, 1967; MAASOUMI, 1993) . THEIL (1967) first introduced a dissimilarity version of the entropy index to evaluate the information content of an indirect message. Dissimilarity is, therefore, synonymous here with divergence, discrepancy in the comparison of two overlapping distributions.
Raw measures of relative concentration
The basic dissimilarity entropy index adopted here to measure concentration of one industry k is:
concentration of industry kÞ
The degree of concentration of each industry (T k ) can be conceived as a measure of the strength of localization economies and/or the importance of industryspecific natural advantages. In fact, in the case of perfect regularity (T k ¼ 0), the location of the industry is mainly due to the advantages of being located in those regions with the highest density of the aggregate economic activity. The concentration of an industry can be explained in terms of the regional agglomeration economies that arise within countries and the national comparative advantages shaping the between-countries location pattern. Hence:
relative concentration of industryÞ (2) evaluates within-country concentration of industry k, while:
relative concentration of industryÞ (3) assesses the between-country concentration of industry k.
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Raw measures of relative specialization
Turning to the specialization side, it is possible to evaluate the dissimilarity between the economic structure of one region (composed by the n manufacturing industries) and that of a supra-regional economy. Therefore, further raw specialization indices are derived from the dissimilarity Theil index:
of region j belonging to country i relative to the European UnionÞ (4)
j of country i relative to the respective countryÞ (5)
x ik x i ln x ik =x i x k =x ðnational specialization of country i relative to the European UnionÞ (6)
When the dissimilarity logic is adopted, the national specialization relative to Europe (T b i ) can be envisaged as a residual of the averaged regional specialization relative to the same benchmark, once the divergence of the regional manufacturing structures with reference to the country has been accounted for.
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Let us define:
of all the regions of country i relative to the European manufacturing structureÞ (7) and:
x ij x i ðaverage regional specialization of all the regions of country i relative to the country's manufacturing structureÞ (8) When a regional perspective is adopted, the average regional specialization of a country relative to Europe (aRS i ) is composed of two elements: the within-country component and the country bias. Specifically, the following relation holds:
The entropy index of overall localization
The entropy index with which overall localization (L-index) is measured is a weighted sum of the logarithms of location quotients where the weights are the industryregion shares of the aggregate manufacturing (x ijk =x):
In the present analytical model, the L-index represents the equivalence between geographical concentration and regional specialization. In fact, it is possible to derive the L-index as a composite index of both relative specialization measures and relative concentration ones (CUTRINI, 2006) :
The evolution of overall localization within countries may depart from localization between countries (for details on the spatial decomposition of the L-index, see CUTRINI, 2006) . Here, the paper points out how specialization and concentration conceptually and analytically underpin each factor component of the composite index of overall localization. The between-country component (L b ) of overall localization is defined as:
The twofold definition of the concept of overall localization still holds at the between-country level, since the following identity holds:
The within-country component (L w ) of overall localization is:
Again, specialization and concentration underpin the overall localization pattern within countries:
Each component defined in equations (13) and (15) assesses the average dissimilarity between the two distributions of interest. They are both the average sum of the raw indices of relative concentration and relative specialization. This implies that the L-index will also be a valuable reference for the analysis of specialization and concentration. In the case of specialization patterns, it represents the weighted average of raw indices and is therefore a valuable reference with which to understand 'how large is large ' (MCCLOSKEY and ZILIAK, 1996) , particularly in the absence of an upper bound on the specialization and concentration measures.
In fact, the overall localization index (L) is a summary statistics of regional specialization indices (T 8 ij ) weighted by the regional manufacturing shares (x ij =x):
On the concentration side, overall localization can be seen as a summary statistics of relative concentration Theil indices (T k ) weighted by the industry shares (x k =x):
To conclude, both equation (16) and equation (17) correspond to:
The L-index and each single components are non-
Any departure from the case of perfect 320 Eleonora Cutrini regularity (L . 0) means that some localization economies are at work within countries (L w . 0) or some comparative advantage between countries exists (L b ¼ 0), or both. Usually, overall localization is jointly explained by international and intra-national components.
However, like all measures based on aggregate regional data, the index of overall localization is affected by the modifiable areal unit problem and the checkerboard problem (ARBIA, 1989) . Recently developed has been a line of methodological development based on spatial disproportionality measures of polarization and concentration to deal with the checkerboard and the MAUP problems (BICKENBACH and BODE, 2006) .
Entropy measures are suitable for statistical testing. Bootstrapping is a valuable method with which to ascertain whether the observed localization has significantly changed over time. The bootstrap was introduced by EFRON (1979) , and it has been more recently adopted in the context of inequality measures, although its implementation for the spatial distribution of economic activities has been quite rare. 12 The main issue to be addressed herein is whether overall localization, relative concentration, and relative specialization changed significantly over the period under scrutiny. This issue can be resolved by bootstrapping the entropy measures and their components. The resampling process is repeated 10 000 times and the following hypothesis test is conducted:
where I refers to each entropy measure of relative concentration, relative specialization, or overall localization.
LOCATION PATTERNS IN EUROPE: THE EMPIRICAL EVIDENCE
A declining trend in overall localization: an overview
From the mid-1980s onwards, manufacturing employment as a whole became less localized across European regions. Fig. 1 illustrates the trend in overall localization during the period 1985 -2001. The internal geography of countries was much more differentiated than the European landscape evaluated on the basis of national borders. Put differently, the spatial organization of manufacturing industries was driven mostly by the regional scale, and only to a minor extent it is due to the different national characteristics, for example, comparative advantages. On average, the latter component accounts for less than one-third of the overall localization. As for the dynamics, the spreading forces acting within countries were stronger than the contrasting trends across countries.
In fact, the evolution of overall localization is explained mostly by the modification of the regional agglomeration of manufacturing industries. The subnational component accounted for more than 80% of the total variation of the L-index (Appendix Table A2 ). Internal regions of each country converged towards the manufacturing structure of the country to which they belonged. As a result, the spatial distribution of each industry became more similar to the interregional allocation of total manufacturing employment. Compared with the within-country pattern, the international component was rather stable, with a slight decrease in the first period (-17.7%) which was partly recovered from 1993 onwards (þ5.6%).
The sensitivity of the results on the evolution of overall localization to the choice of the basic unit of analysis and to the choice of the intermediate aggregation level 13 is presented in Table 1 , where the same geographical benchmark (Europe 14 ) is used to evaluate overall localization by adopting different spatial hierarchical structures. This comparison makes it possible to assess the robustness of the findings. The main conclusion to be drawn is that a pronounced declining localization at the smaller scale -namely, within countries -is a robust finding irrespective of the basic unit (NUTS2 or NUTS1) and the intermediate aggregation level adopted (NUTS1, country).
After the completion of the European Single Market, localization at higher spatial aggregations -namely, across national boundaries and over the North-South divide -displayed an upward trend (Table 1 ). The positive changes between-country and over the NorthSouth divide are almost zero and they are not significant. Nevertheless, they may represent a relevant sign of a change for the second period of analysis. In fact, the interesting point here is the differential patterns at the lower geographical scale (within-country) compared with the international evolutions (that is, betweencountry and the North-South divide). The declining polarization at the smaller spatial scale and the contemporaneous slight localization at larger distances are shown to be robust to different basic units and intermediate aggregations and call for differential economic forces that may have been at work internationally and locally. Overall, localization patterns can be also viewed in terms of relative concentrations of manufacturing industries. As already shown, after 1993 the general fall in overall localization over long distances stopped not only across countries, but also between the North-South divide (Table 1) . It is interesting to note that the rising overall localization during the 1990s derived mainly from an increasing agglomeration of high-technology manufacturing activities which happened both at the local level and between the North-South divide.
PACI and USAI (2000) already showed that, in 1990, the distribution of technological activity was highly concentrated in Europe due to substantial differences between southern and northern regions.
The evidence of the present work confirms that innovative industries are more geographically clustered than traditional industries. Moreover, during the 1990s, instead of spreading across European economies, the former become more concentrated across regions and across the North-South divide (Fig. 2) . In other words, proximity matters particularly in the The increasing polarization of the knowledgeintensive industries in the 1990s that favoured Northern European countries is usually associated with the wider availability of highly skilled labour. During the 1990s, structural changes in Northern Europe occurred towards greater specialization in high-technology manufacturing industries, while Southern regions lagged behind.
In the following sections a more detailed analysis is conducted of the concentration and specialization trends across and within countries.
Internal dispersion and the associated mixed trends in manufacturing concentration between countries Table 2 ranks manufacturing industries according to their average values of relative concentration (reported in the third column) calculated on the basis of the 145 NUTS2 regions for the observation period.
Textiles and wearing apparel emerge as an industry endowed with pronounced localization economies, for it exhibits the highest divergence from the spreading of overall manufacturing. Other resource-based industries, such as wood production and non-metallic mineral products, rank among the most localized. Innovative industries, such as chemicals and transport equipment, have intermediate levels of concentration or, like electrical and optical equipment and machinery, they are spreading even more similarly to total manufacturing. This might be because these industries are usually highly represented where manufacturing employment is geographically concentrated.
BRÜ LHART and TRAEGER (2005) found that the relative concentration of value added increased in the majority of manufacturing industries, even though the changes were generally minimal and not significant (Table 2 , last column). At the same time, employment data show a widespread decline in relative concentration, and the results are highly significant in half of the industries. To be stressed is that the regional agglomeration of value added combined with the spreading of employment suggests the importance of within-industry spatial fragmentation along functional lines 17 (DURANTON and PUGA, 2005) . The widespread increase in relative concentrations of value added found in a previous study by BRÜ LHART and TRAEGER (2005) (Table 2 , last column) was almost simultaneous with a significant decline in employment agglomeration (Table 2 , third column) in the majority of manufacturing industries.
Increasing returns to scale sectors -non-metallic products, chemicals, transport equipment, and paper and publishing -are characterized by consolidated regional localization economies. In fact, not only do they emerge as highly clustered at the beginning of the period, but also they exhibit minimal changes. Relative concentration increases in textile and wearing apparel, where external economies are notably important, and, if value added is considered, the change is also significant.
Apart from the above-mentioned exceptional case, de-agglomeration is a widespread and robust result for the entire period considered. The most important feature of the overall modification is that it conceals different changes, which occurred within and between countries, respectively. The within-country evolution and the national change did not evolve in parallel. Some of the industries characterized by a substantial decrease in internal localization experienced intensifying between-country relative concentration associated with a process of the national specialization of European Union economies. 
Specialization and Concentration from a Twofold Geographical Perspective 323
More specifically, although diminishing polarization within countries is common to almost all manufacturing industries (paper is the only exception), it should be stressed that the evolution of cross-border concentration is mixed. Agglomeration between countries occurred in no-metallic mineral products, chemicals, textiles, and transport equipment (top panel of Fig. 3 ), although changes were significant only for the latter two industries during the 1990s (Appendix Table A7 ). Once the internal market was completed, the international agglomeration of textiles and wearing apparel was mainly due to the higher and increasing shares of Spain and Italy in European textiles employment with respect to their share in European manufacturing employment. As for transport equipment, the increasing concentration is the outcome of a manufacturing industry that remained highly embedded in Germany, despite the loss of industrial employment and deindustrialization experienced by the country during the 1990s.
In a second group of industries, the falling relative concentration was driven mostly by de-agglomeration within countries, with a low level of between-country concentration which remained almost unchanged. This group consists of medium-to high-technology 324 Eleonora Cutrini industries, namely basic metals, rubber and plastic products, and electrical and optical equipment (middle panel of Fig. 3 ). In the remaining sectors -food, wood, machinery, and miscellaneous manufacturing -the territorial organization converged on the spatial distribution of overall manufacturing both across countries and within countries (bottom panel of Fig. 3 ).
Internal structural changes and national patterns of specialization
The magnitude of the change over time was remarkably higher during the entire period in the peripheral and smaller countries -namely, Greece, Belgium and Luxembourg, Spain, and Finland -which had been also characterized by a higher level of dissimilarity throughout the period (Table 3 ). For the Mediterranean Cohesion countries -namely Greece and Spain -this trend may be regarded as an expression of the catchingup which involved the whole national economy. By contrast, the larger countries -such as Great Britain, France, Italy, and Western Germany -did not change much in terms of their region-based specialization relative to Europe (aRS 8 i ). It is interesting to note that the minor falling changes experienced by these countries conceal a substantial and significant despecialization that occurred internally, particularly in Italy and Western Germany (Table 3) . These countries are characterized by a falling regional specialization which occurred simultaneously with an increasing specialization of the national manufacturing structure.
Therefore, to gain a better understanding of specialization patterns in Europe, it is useful to distinguish international trends from intra-national evolutions. In fact, as explained in the methodology section, the overall trend in specialization of an economy delimited by national boundaries is the outcome of separate, and somehow different, trends in specialization that occur simultaneously at the regional and national levels: that is, internal regional specialization does not go hand in hand with the specialization of the whole country.
There is a group of countries in which national specialization increased while internal regional specialization was declining. This group includes Germany, Italy and, to a lesser extent, France. Their regional economies became less specialized relative to the national reference, but the national manufacturing structure increasingly differed from Europe (top panel of Fig. 4) . In particular, in Western Germany, national patterns were mainly the outcome of increasing specialization in knowledge-intensive industries, such as chemicals, rubber and plastics products, metallurgy, electrical products, and the automobile industry.
In the mid-1990s, Italy was a traditional light and labour-intensive producer, with significant specialization in the production of machinery. During the subsequent periods, the country constantly increased the distinctive nature of its manufacturing structure (Appendix Table A8 ).
Despecialization was only a national phenomenon in a second group composed of small European countries. Specifically, the pronounced downward trend in national specialization was associated with mixed trends within countries. Slight regional specialization occurred in Greece, while general internal stability characterized the cases of the Netherlands and Finland. The convergence of the Greek national manufacturing structure to Europe's is due to catching-up by the Greek economy 18 since its entry into the European Community, despite its internal core-periphery divide widened over time (middle panel of Fig. 4 ).
An analogous development took place in Spain, which specialized in textiles and wearing apparel and in non-metallic mineral products, basic metals, partly losing its comparative advantage in the food industry, the wood industry, and miscellaneous manufacturing. Spaintogether with Belgium, Luxembourg, and the UKbelongs to the group of countries in which internal development replicated the national specialization patterns. This group of countries saw their manufacturing structures converge on the supra-regional reference: both regions came closer to the national manufacturing Specialization and Concentration from a Twofold Geographical Perspective 325 structure and the national economy converged vis-à-vis Europe (bottom panel of Fig. 4 ).
Within-and between-country evolution in the context of European economic integration
With the aim of totally abolishing the 'frontier' concept, the 1985 White Paper established the legislation to be adopted by the end of 1992 in order to achieve full elimination of physical, technical, and tax frontiers. To be noted is that 90% of the legislative projects listed in the 1985 White Paper had been adopted by 1993 (EUROPEAN COMMISSION, 1996) . In the following period further progress was made in the transposition of European Union legislation into national law and in its implementation -which had previously limited the full completion of the internal market by 1992. Table 4 suggests that international restructuring (DT b i ) might have been affected by the European integration process, while regional depolarization (aRS w i ) was a generalized trend invariable to the development 326 Eleonora Cutrini of a new institutional environment. That is to say, while regional specialization declined continuously throughout the whole period, for national trends 1993 can represent a significant turning point. The present analysis confirms the first evaluation by SAPIR (1996) , who suggested that the internal market programme did not produce the general increase in the specialization of European economies envisaged by KRUGMAN (1991) at least until 1992. In fact, increasing specialization can hardly be considered a stylized fact, neither within countries nor across countries. By contrast, it was a temporary exception to the rule which occurred, before enactment of the Single Market programme, within Greece and, to a lesser extent, in France. Moreover, national specialization decreased in all the European countries in the sample between 1985 and 1993, except for Italy, which specialized throughout the entire period. It is likely that European countries, in a context of high trade barriers, protected industries not endowed with comparative advantages, and that the Single Market Programme imposed a structural change on their economies (AMITI, 1999) which gave rise to 'U'-shaped national specialization patterns. On this view, further national specialization might possibly be imminent as European Union deepening and widening proceed further. A first possible confirmation of this conjecture is provided by some of the founding members of the European Union, namely Belgium and Luxembourg, France, and Western Germany, which, according to the present analysis, experienced increasing specialization from the post-Single Market period onwards.
The evolution of specialization was matched by the agglomeration of industries across and within national borders. It has just been shown that the construction of the Single Market was dominated by international adjustments towards the decreasing specialization of countries (Table 4) .
The results on decreasing national specialization are matched by the between-country variations over the period [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] . Changes were generally negative, and in half of the industries they were significant. Therefore, international de-agglomeration of industries prevailed across countries, as suggested by MIDELFART et al. (2004) , and also seems to be consistent with the geographical dispersion across countries of manufacturing industries between 1985 and 1992 (AIGINGER and PFAFFERMAYR, 2004 AIGINGER and DAVIES, 2004). 19 By contrast, during the second period, agglomeration across national boundaries rose in additional industries (Table 5) . To sum up, after a temporary adjustment to the liberalization of manufactured goods markets, from 1993 onwards founding Member States (Belgium, Luxembourg, France, Italy, and Western Germany) experienced increasing specialization which reflected significant international agglomeration in two core industries (textiles and wearing apparel and transport equipment) accompanied by rising trends in the chemicals industry, metal products, and non-metallic mineral products (Tables 4 and 5 ).
DISCUSSION OF THE RESULTS AND CONJECTURES
Whatever international localization will come about in the future, to date most of the structural change, particularly since completion of the Single Market Programme, has occurred in the internal geography of countries (Tables 4 and 5 ). In particular, industrial regional de-agglomeration within countries throughout the period confirms, and extends to further European countries, the evidence provided by previous studies on Italy, Spain, and Germany (ROMBALDONI and ZAZZARO, 1997; DE ROBERTIS, 2001; PALUZIE et al., 2001; SUEDEKUM, 2006) . These results are probably due to a combination of several forces which pushed towards internal deagglomeration. Congestion costs 20 and the tertiarization of metropolitan areas, together with the information technology revolution and advances in transportation infrastructure, may have driven the emerging trend. 
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Moreover, falling trade barriers may have affected firms' locations, as suggested by the model of KRUGMAN and LIVAS (1996) , because firms became less 'inwardlooking' and the strength of congestion costs proved much more important than before. 21 The importance of congestion costs was also emphasized by the Italian literature on the development of peripheral regions in the 1970s and 1980s. Italian interregional dispersion was conceived in terms of the filtering-down theory (CRIVEL-LINI and PETTENATI, 1989) associated with the increasing congestion costs and disamenities of the main industrial area in the country. The change in the internal geography was also reinforced by lagging regions (the Third Italy), which subsequently grew faster than core regions, giving rise to profound changes in the previous relative positions (GAROFOLI, 1992) . In addition, national industrial policies and European Regional Policy in favour of peripheral and underdeveloped regions may have contributed to the large-scale depolarization experienced in Southern Europe. In fact, Italy and Spain were among the first of six countries in terms of European Union aid and state aid to manufacturing during the period 1994 -1996 (Greece, Portugal, Ireland, and Denmark were the others; MIDELFART-KNARVIK and OVERMAN, 2002, p. 334) .
Moreover, at the same time as European integration increased, transportation and communication technology also improved, and industry-specific agglomeration economies were partly substituted by incentives for functional specialization within the same industry. Hence, accounting for the simultaneous development in transportation infrastructure and communication technology is essential to gain a better understanding of the underlying reasons for the new patterns in the spatial organization of industries. In fact, when the costs of coordinating the value chain decreased, firms found it easier to relocate their production units, maintaining their headquarters close to metropolitan areas so that managers were still proximate to business service suppliers. In fact, if the spreading of labour that emerges is combined with the agglomeration of value added found by comparable previous studies (BRÜ LHART and TRAEGER, 2005) , it is likely that regional specialization along functional lines is occurring within industry (DURANTON and PUGA, 2005) , implying in its turn the concentration of high-value-added functions in core regions and the specialization of peripheral sites in routine tasks. Consequently, European economic integration should be regarded as part of the story, whilst the diffusion of 'unbounded' organizational forms might have helped forge the new inner-country economic geography. In fact, evidence of a general spreading of knowledge-intensive manufacturing industries was found in West Germany during the 1990s (SUEDEKUM, 2006) and in Italy throughout the 1970s and 1980s, particularly for the production of transport equipment (ROMBALDONI and ZAZZARO, 1997, DE ROBERTIS, 2001 ). In Italy, the decentralization of production tasks has continued in more recent years, because the economic crisis of the early 1990s forced Fiat to restructure its supply chain with a further relocation of routine tasks to South Italy.
A second interesting point is that once the Single Market was almost completed, only a slight polarization across national boundaries occurred, concomitant with the substantial fall in localization in the internal geography of countries. Hence, the drastic specialization of European countries, implying the greater concentration of industries (KRUGMAN, 1991) , is far from being fully accomplished. One possible reason for the gap between the theory and the reality is the discrepancy between the assumptions of New Economic Geography models and the real European economic landscape. The conjecture of convergence by the European 
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Union to the US level of concentration was probably based on the assumption of increasing labour mobility within the European Single Market. 22 Yet, Europe and the USA continue to differ in terms of some institutional and social features relevant for the agglomeration of economic activities: notably, the low propensity of workers to migrate internationally, even though since 1985 the Shengen Agreement has established the free movement of people across national borders, and more recently (December 2007) with almost all the new Member States as well. It is, therefore, also possible that scant cross-country polarization has been the outcome of the low international mobility of workers among the European countries analysed.
CONCLUSIONS AND FURTHER DEVELOPMENTS
This paper has investigated manufacturing location patterns in Europe during a period of trade integration. The decomposition methodology of entropy indices has allowed a distinction to be made between innercountry and cross-country localization. In contrast to the mixed empirical evidence provided by existing studies, the methodology adopted has identified a clear trend in European localization which supports the idea that, in recent decades, substantial regional spreading has occurred simultaneously with less international polarization. The paper has obtained robust results for European Union-wide regional changes, providing compelling evidence on the regional de-agglomeration of manufacturing employment among regions within European countries. Instead, once the Internal Market had been completed, there began a polarization between the supra-regional economies (that is, countries and the macro-areas defined by the North -South dichotomy).
The divergence between international patterns and domestic ones is not a contradictory finding if one considers that it has probably been driven by simultaneous dispersion and agglomeration forces acting at the different spatial scales.
The emerging opposite pattern of change may be connected with advances in European integration because, between 1993 and 2001, localization across countries slightly increased, as suggested by theoretical models. Increasing overall localization patterns across countries are explained by the international agglomeration of textiles and wearing apparel and transport equipment. Similarly, it is accounted for by the divergence of the national manufacturing structures of European founding Member States -Western Germany and Italy and, to a lesser extent, France, Luxembourg, and Belgium -from that of Europe.
The increasing polarization across wider spatial scales during the period 1993 -2001 might also be explained by the slight increase in specialization in Northern Europe, and by the rise in the relative concentration of high-technology industries across the North -South divide. It is likely that peripheral countries have also benefited from the dismantling of trade barriers as they have gained better access to the market. However, it would be simplistic to conceive these changes as purely the outcome of the European Single Market because regional policy for lagging regions might have played a key role.
It is usually considered that specialization in knowledge-intensive industries is growth-enhancing since innovation and technical progress are critical determinants of productivity improvements and international competitiveness. However, the increasingly uneven distribution of innovative activities across North and South Europe may, by itself, exacerbate regional disparities. Moreover, Cohesion Policy, for the period 2007 -2013, included the goals of the Lisbon Strategy to foster regional growth and competitiveness through investment in innovation. These policy directions are highly important to attain higher efficiency, but they might also deepen further the existing differences between Northern European industrial structure and the Mediterranean one. The former have more suitable specialization patterns than the latter to seize the development opportunities provided by the European Regional Policy.
Although this paper does not claim to test the validity of the New Economic Geography's predictions, some final considerations might help bridge the gap between theory and evidence. In the New Economic Geography framework a causal link is established between international integration and the location of economic activities. The empirical facts presented here show that localization has followed an unexpected path contrary to the one suggested by the theory. This evidence raises several questions. Has European economic integration not yet reached the level at which agglomeration economies should prevail? Do simultaneous overlapping changes reshape the European geography of industrial activities in a contrasting way? Are agglomeration economies within specific industries vanishing? These unresolved issues require further research. 4. For a classification of different polarization, concentration, and specialisation measures, see BICKENBACH and BODE (2006) . 5. Overall localization is conceptually and analytically composed of two economic phenomena: the specialization of economies and the agglomeration of industries (CUTRINI, forthcoming 2008). 6. The model suggests that decreasing transport costs will lead to an increase in specialization and a decrease in regional concentration. 7. Today, services make up the largest sector in most European economies and there are services that are of great importance for the distribution of regional income and welfare (for example, financial services and research and development). Any full assessment of concentration and specialization in Europe should include them. 8. The sectors manufacturing of leather and leather products (DC, division 19) and manufacture of coke, refined petroleum products and nuclear fuel (DF, division 23) have been excluded from the analysis because of the overwhelming amount of missing and confidential data. 9. This study refers to the distinction between absolute and relative measures drawn by BICKENBACH and BODE (2006) . Therefore, measures based on the uniform reference are considered as absolute measures, while those based on a non-uniform reference are labelled as relative measures. 10. These forces may be related to intra-industry inputoutput linkages, labour-market pooling, and industryspecific knowledge spillovers, but they might also indicate a high dependence on natural resources. 11. The two geographical components of the concentration index for each industry k can be easily derived by factor decomposition (for details on the formal decomposition of the localisation indices, see CUTRINI, 2006). 12. BRÜ LHART and TRAEGER (2005) test for the significance of temporal changes of regional localization by relying on a block-bootstrap, that is, resampling observations from different countries separately. 13. Intermediate spatial aggregation level is defined here as the level at which the within-group component is disentangled from the between-group component. Instead, the highest level of aggregation is the macroeconomic geographical benchmark (the set of European regions). 14. Throughout the present paper, 'Europe' refers to the 145 European regions taken together. 15. The sector includes chemicals; machinery and equipment n.e.c.; electrical and optical equipment; transport equipment; furniture, recycling; and manufacturing n.e.c. 16. AUDRETSCH and FELDMAN (1996) showed the different propensity of manufacturing industries to generate spatial knowledge spillovers. 17. On this reasoning, the functional specialization of different localities is the aggregate outcome of a microeconomic change -induced by the decreased transportation and communication costs -in the firm's trade-off between the benefits of vertical integration and the advantages of spreading the different functions across space. When spatial transaction costs (that is, the costs of coordination and monitoring across fairly wide distances) decrease substantially, firms that used to perform managerial, research and development, and production tasks under a single roof prefer to become multi-plant organizations. 18. From 1985 onwards, Greece was characterized by increasing specialization in labour-intensive industries 334 Eleonora Cutrini (food, textiles, and wearing apparel) and in non-metallic mineral products, which is a manufacturing industry closely linked to the construction industry (Table A8 ). 19. Geographical dispersion is referred to in the latter two cases, since AIGINGER and PFAFFERMAYR (2004) and AIGINGER and DAVIES (2004) used absolute concentration measures and their results are not directly comparable with the present ones. Moreover, nominal value added is the activity indicator. 20. Congestion costs are a crucial dispersion force in the models of KRUGMAN and LIVAS (1996) and PUGA (1999) . 21. The model of KRUGMAN and LIVAS (1996) , which was inspired by the Mexican liberalization programme, suggests that falling trade barriers might affect a firm's location within each country. The fundamental idea is that, in a restrictive trade policy, forward and backward linkages foster the clustering of economic activity. As soon as protective measures are removed, the central place (usually the capital city) loses the advantage it had in a relatively closed economy, and firms, which now mainly sell to external markets, are more willing to migrate to peripheral regions, especially if relocation means better access to the international market. 22. In New Economic Geography models (for example, KRUGMAN, 1991; and PUGA, 1999) , labour mobility has an important role in sustaining agglomerations; in a symmetric way, labour immobility is an important dispersion force.
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